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The 3-Year Cycle !!!



Orono meteorological station (1923 to 1996)

Precipitation analysis
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Mississippi River at Appleton (02KF006)
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The Spring Snowmelt
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Date at 50% Volume
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Spring Snowmelt’s Timing
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Mean Temperature change from 1990 (0C)
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Future Temperature Predictions
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Trends in Annual Temperature
Source: Trevor Dickinson



Rate of Change of Temperature
Source: Trevor Dickinson



Daily Minimum Temperature
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Global Temperature Trend

http://www.cccma.ec.gc.ca/models/cgcm2.shtml
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Mean Annual Precipitation 
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Historic Long-Term Daily Climate Records



Historic Trends for December
December
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Historic Trends for April
April
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Historic Trends for July
July
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Historic Trends for November
November
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Hydrologic Model Calibration



Snow depth calibration



Mean Monthly Flow for Shabomeka
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Problem Statement

Adverse Water Quality ?



Adaptation Strategy?

 Significant increase in air temperature

 Snowfall events have turned into rainfall events

 Prolonged wet spring and fall conditions  

 Increase in frequency and risk of floods 

Warmer and drier summers (higher water demand)

 Increase in frequency and severity of droughts

 Increased risk of forest fires

 Degradation of stream and Lake water-quality

 Challenges for water managers operating reservoirs



Monitoring program

GUELPH
KITCHENER



Ponds and Catchment Areas

Pond # Catchment 
area (ha)

Average
Depth (m)

Perm. Pool 
Vol. (m3)

G53 79.0 1.5 6400

G33 19.4 1.0 4000

G81 4.9 0.6 960

K74 35.8 2.5 5400

K83 10.8 1.0 1300

KCh. 5.1 0.7 950



Temperature and Water Level Monitoring



Level and Temperature Sensors 



Pond 33 - Guelph

Inlet: Installed Hobo 
Logger 

3 Temperature Sensors 
at 0, 20, and 40 cm 
above bed elevation

Outlet: Installed 
Hobo Logger

Temperature probe 
in Cooling Trench

Source: Google Map
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Thermal Enrichment
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Hanlon Creek - Guelph
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Pond 74 – Kitchener

Source: Google Map
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Temperature at Different Depths
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Pond 74 Outlet and Cooling Trench

15

17

19

21

23

25
Te

m
pe

ra
tu

re
 (˚
C
)

Date and Time

C.T._ Out Temp, °C
Outlet Temp.




	Implications of Climate Change to Stormwater Management
	Study Area
	Slide Number 3
	The 3-Year Cycle !!!
	Orono meteorological station (1923 to 1996)
	Slide Number 6
	Mississippi River at Appleton (02KF006)
	The Spring Snowmelt
	Date at 50%Volume
	Spring Snowmelt’s Timing
	Mean Temperature change from 1990 (0C)
	Future Temperature Predictions
	Trends in Annual Temperature
	Rate of Change of Temperature
	Daily Minimum Temperature
	Global Temperature Trend
	Mean Annual Precipitation 
	Historic Long-Term Daily Climate Records
	Historic Trends for December
	Historic Trends for April
	Historic Trends for July
	Historic Trends for November
	Hydrologic Model Calibration
	Snow depth calibration
	Mean Monthly Flow for Shabomeka
	Problem Statement
	Adaptation Strategy?
	Monitoring program
	Ponds and Catchment Areas
	Temperature and Water Level Monitoring
	 Level and Temperature Sensors 
	Pond 33 - Guelph
	Thermal Enrichment
	Hanlon Creek - Guelph
	Pond 74 – Kitchener�
	Temperature at Different Depths
	Pond 74 Outlet and Cooling Trench
	Slide Number 38

